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General Considerations
All synthetic transformations were performed under an argon atmosphere with magnetic stirring unless otherwise mentioned. Flash chromatography was performed using a CombiFlash with RediSep prepacked silica columns (230-400 mesh) as the stationary phase, unless otherwise noted. NMR spectra were acquired on a Varian 400 MHz Unity Inova spectrometer, a Varian 500 MHz Unity Inova, or a Bruker Advance III 500. Chemical shifts are reported relative to residual protonated solvent (7.26 ppm for CHCl 3 ). MS data were recorded on a Bruker Amazon ETD. All reactants and solvents were purchased from commercial suppliers and used without further purification, unless otherwise noted. Compounds Electronic absorbance spectra were acquired with a Cary 50Scan UV-Visible spectrophotometer. Fluorescence emission and excitation spectra were obtained by using a Perkin Elmer Luminescence LS50B fluorimeter. All fluorescence spectra are corrected for the output of the lamp and the dependence of detector response to the wavelength of emitted light. Fluorescence spectra were acquired using sample absorbances less than 0.1 OD. Fluorescence quantum yields were determined relative to oxazine in ethanol. All microscopy images were acquired with an Olympus BX61 confocal microscope using a Cy5/Alexa 647 filter set. Samples (frog embryos or tadpoles) were suspended in glass dishes containing an adequate volume of 0.1X MMR (Marc's Modified Ringer, also referred to as 'frog embryo saline') to allow for samples to freely float and/or locomote. Images were captured by CCD camera mounted to microscope.
Synthesis
Scheme S1: 3-(4'-(N,N-Dibutylamino)styryl)-8-(4'-iodophenyl)-1,5,7-trimethyl BODIPY (3) Procedure:
A 50 mL 3-neck round bottom flask was charged with 455 mg (1 mmol) 8-(4'-iodophenyl)-1,3,5,7-tetramethyl BODIPY, 115 mg (0.5 mmol) 4-N,N-dibutylaminobenzaldehyde, and one crystal of paratoluenesulfonic acid monohydrate (approximately 10 mg, 0.05 mmol) and a stir bar. The reaction vessel was equipped with a Vigreux column, immersed in an oil bath, and flushed with argon. 24 mL toluene and 0.25 mL piperidine were added to the reaction vessel and the mixture was stirred at reflux for 16 hours. The solution changed from red to blue and UV-Vis spectroscopy of an aliquot showed conversion to desired product with a significant amount of starting material remaining. The mixture was allowed to cool to room temperature and the solvents were removed in vacuo. The solids mixture was redissolved into dichloromethane and subsequently immobilized onto silica. The crude mixture was purified using 
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Combiflash chromatography on silica with gradient elution (hexanes to 40% dichloromethane in hexanes). Relevant fractions were collected and the solvent was removed in vacuo yielding 70 mg (21%) 3 as a blue crystalline powder. 
Procedure An 8 mL vial was charged with 4 mg (0.02 mmol) copper(I) iodide, 4 mg (0.006 mmol) dichlorobis(triphenylphosphine)palladium(II), and a stir bar. The vial was sealed with a septum and purged with argon. 65 mg 3 was transferred to the reaction vessel dissolved in 3 x 0.7mL degassed THF via syringe/needle, followed by addition of 0.5 mL degassed triethylamine. The mixture was degassed with argon for two minutes and then 10 µL propargyl alcohol was added using a gas tight syringe. The dark blue/black solution was stirred overnight under argon at room temperature. After overnight stirring, the reaction was nearly complete as determined by TLC. The solvent was removed in vacuo and the product was loaded onto a small silica plug. The product was collected by elution with dichloromethane. The solvent was removed in vacuo. 51 mg (88%) 4 was collected as dark blue crystals and used in the next transformation without further purification. A 4 mL vial was charged with a stir bar and sealed with a septum cap. 51 mg (0.086 mmol) 4 was transferred using 3 x 0.7 mL aliquots of dichloromethane. The reaction vessel was flushed with argon and cooled to 0°C in an ice bath. 20 uL triethylamine was added dropwise followed by 10 uL methanesulfonyl chloride. The mixture was stirred 1 hour at room temperature, and then the mixture was loaded onto a silica plug and eluted with dichloromethane. 
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a suspension that required vortex mixing to maintain homogeneity. After the addition was complete, the reaction was able to stir overnight. The mixture was centrifuged and the supernatant was precipitated into methyl tert-butyl ether (MtBE), resulting in formation of white crystals. The mixture was centrifuged and the supernatant was discarded. Residual solvent was removed from the solids in vacuo. The solids that precipitated during the reaction were washed with MtBE, centrifuged, and residual solvent was removed in vacuo. The two fractions of solids were combined. 9.8 grams (99%) of total product were collected as white crystals. A 20 mL vial was charged with a stir bar, 48 mg (0.072 mmol) 6, and 190 mg (0.86 mmol) 5 and flushed with argon. 5 mL acetonitrile was added, resulting in a dark blue solution. The reaction vessel was immersed in a 60 °C oil bath and stirred. Dark solids formed and after 1 hour the mixture was allowed to come to room temperature and was stirred overnight. The mixture was then transferred to a centrifuge tube, the solids were isolated by centrifugation and washed with 5 mL acetonitrile. The mixture was mixed using a vortex mixture and the solids were isolated by centrifugation. Residual solvent was removed in vacuo. 50 mg (78%) of 1 was collected as dark blue crystals. 1 is soluble in water, methanol, and chloroform. C NMR spectra of sufficient quality due to a lack of solubility in NMR solvents. A 4 mL vial was charged with 2.5 mL acetonitrile and 0.5 mL triethylamine and sealed with a septum. The mixture was degassed with argon for 30 minutes. A separate 4 mL vial was charged with 133 mg (0.2 mmol) 3, 27 mg (0.21 mmol) itaconic acid, 5 mg (0.022 mmol) palladium acetate, 21 mg (0.07 mmol) tri-o-tolylphosphine, 62 mg (0.2 mmol) tetrabutylammonium bromide, and a stir bar. The vial was fitted with a septum and flushed with argon. The 3 mL degassed acetonitrile/triethylamine solution was then injected into the reaction mixture, and the mixture was degassed an additional 5 minutes with stirring. The reaction vessel was placed in an oil bath set to 90°C and stirred overnight. The reaction was cooled to room temperature and diluted with dichloromethane. The product exhibits an R f of 0.5 on a silica gel TLC plate with 10% acetic acid/ethyl acetate as the eluting solvent. The solvent was removed in vacuo. The crude product was purified with flash chromatography with gradient elution, dichloromethane (elutes unreacted starting material) to 15% acetic acid/85% ethyl acetate (elutes product, R f >50%). The solvent was removed in vacuo to yield 100 mg (75%) 2 as dark blue crystals. This product is a mixture of E and Z isomers. + 690.33, found 690.33. We were unable to obtain 13 C NMR spectra of sufficient quality due to a lack of solubility in NMR solvents. Compounds 3, 4, and 5 are all highly pure (>95% purity based on carbon elemental analysis). Compounds 1, 2 and 6 are all >90% pure. We believe that these compounds are hygroscopic and water uptake results in errors in the carbon analysis. We believe that compounds 1, 2 and 6 were sufficiently purified, as the NMR spectra are all free of impurities, indicating that no additional organic compounds are present. As further evidence, TLC of 3, 4, 6 and 1 (shown below) all show appropriate R f values in dichloromethane with single spots, and the excitation and absorbance spectra (shown below) of 1 overlap well.
Both the TLC and absorbance/excitation spectra indicate high purity, and the elemental analysis was likely contaminated with water. 
